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cam faces need to be quite hard, because of the wear to
which they are subjected. The greater part of the shaft
is, however, not subjected to any surface or abrasive
forces, having merely to submit to bending and torsional
stresses. In an article of this kind, it is obviously of
advantage that the shaft shall be made of steel which is
as strong as possible. Hence the core of the case-harden-
ing steel should be strong, quite irrespective of the proper-
ties which it may be required to possess when acting as
the foundation for the case on the cam blocks.

The value of a strong core has also been shown in con-
nection with heavily loaded disc cams. Several examples
of these have been examined in which the core did not
provide anything like sufficient support to the case. The
case, in consequence, gradually sank into the core, which
was distorted very considerably. This trouble was over-
come by the substitution of a high tensile steel core for
the plain carbon core, which was too weak.

It should be mentioned here that the cores of the case-
hardened parts show, very clearly, the effect of quenching
upon the elastic limit of those steels which harden at
all drastically. The final act in the treatment of case-
hardening steels is to quench them out from the hardening
temperature of the case, usually in water. It seems
reasonable to assume that, in consequence of this drastic
hardening, the steels are in the condition of having con-
siderable quenching strains locked up in them, and that,
therefore, they will show a low value for the apparent
elastic limit. That this assumption is correct is shown by
the results given in Table 61.

The misleading nature of the elastic limit, determined
iu the usual way, is also shown by the results of the fatigue
range determinations which are given in the parallel
column. It is instructive to notice that those plain carbon
case-hardening steels which have only a comparatively
low strength, do not exhibit such a considerable diflEerence
between their apparent elastic limit and fatigue stresses,
as do those steels which contain alloying elements, and